Abstract
Introduction
Today's world is becoming more global, consumers habits are constantly changing and global companies are selling their products in all parts of the world. Agriculture is under the constant influence of the changes and challenges primarily caused by economic factors, but also by changes in consumer habits, climate change, the rise in prices, market liberalization and other factors.
One of the most dramatic changes in the world food economy, during the past 25 years is the rising role of demand-based factors in determining patterns of prices. Major demographic and economic transitions have shaped, and will continue to shape, global food systems. Two billion people have been added to the planet, over 90% in the developing world and over half of the global population now lives in cities (Naylor, 2016) . By 2050 the world's population will reach 9.1 billion, 34 percent higher than today and nearly all of this population increase will occur in developing countries. Urbanization will accelerate, with about 70 percent of the Demand for food is driven also by income growth. The marginal share of income spent on food declines with countries ranked from low to high per-capita income (Valin et al., 2014) . Today, the average household in the European Union spends about 15% of their monthly income on food. This amount halved compared to 1962. A quite different situation in the Republic of Serbia, where almost half of monthly income is allocated to the purchase of food (The European Commission, 2014). The growth in income leads to a change in consumption to a more diverse diet, that includes a larger share of animal protein, fats and oils.
Today consumers buy food products, that vary from cheap to expensive, from healthy to unhealthy, from basic to value-added. Out of these, values and attitudes are important guiding forces in human life in general as well as in the food context (Hauser, Nussbeck, Jonas, 2013) . However, consumption is not always an individual phenomenon, but includes social aspects such as shopping for the family, love and sacrifice, shared social cognition and feelings, influences from social norms, social identity, social situations or group influences (Olsen, Grunert, 2010 ).
The purpose of this paper is to reveal the impact of household income and living conditions on the purchase of food product. The goal is to discover the main factors that affect the demand for food products. Demand is presented through the ability of household to afford meat or fish in a meal every other day (or a vegetarian substitute). Food prices and food affordability (defined here, in broad terms, as the cost of the diet of a household relative to the household's income) are important determinants of food choices, dietary patterns, nutrition and health (Lee et al., 2013) . Through the analysis of demand for food products provides the parameters for explanation of food consumption patterns and probable nutritional changes in the dynamic economic environment. On the basis of data from Survey on Income and Living Conditions (SILC) for the year 2013, we have developed the econometric model which is going to predict the households ability to afford meat or fish in a meal every other day (or a vegetarian substitute), on the basic of socio-economic and other factors.
Literature overview
Agriculture has succeeded so far to respond globally to increased food demand. Food supply has more than tripled since the 1960s and continues to rise everywhere (Valin et al., 2014) . Households demand for food products is determined by the needs and the ability to satisfy them.
Household spending on food tends to increase as income levels increase, but the proportion of total income devoted to food declines. As incomes rise in lower income countries, their food expenditures grow and consumption patterns appear to seek to catch up to the levels and composition of those of higher income countries (Regmi, Meade, 2013) . In low-income countries, expenditure on foods can take up to 62% of income, and in middle-income and high-income countries, people spend on average much less on foods (6-30% of their income) (Gao, 2012) . In the middle-income and high-income countries, a similar increase in food prices is likely to have a much smaller impact on consumption.
Demand for food variety rises quickly, as income levels rise. The share of income spent on cereals, fruits and vegetables decreases, while spending on other foods, such as prepared/ convenience foods and beverages increases (Herforth, Ahmed, 2015) . Income growth generates a shift toward animal products and a larger demand for processed products and food away from home, especially in the transition between low and middle income levels. On the other hand, at higher income levels, demand for luxury goods (including health) becomes more prominent, and consumption of meat and fats is reduced (Traill, Mazzocchi, Shankar, Hallam, 2014) .
Except income, price also has a significant influence on the purchase of food products. The increasing real price of food is likely to cause significant changes in diets and nutrient intake. In the poor countries households cope with rising prices by switching to low-quality, cheaper, staple foods, reduction in overall food intake, decrease in the consumption of nutrient rich non-staples, and an increase in the consumption of cheaper, high-calorie but low-nutrient 'street' food. Food consumption was most sensitive to changes in prices in low-income countries, with the highest own-price elasticity estimates found for meat, fish and dairy. On the other hand, consumption of cereals, and fats and oils is least sensitive to changes in prices. As calories from cereals make up approximately half of all calories available in low-income countries, an increase in cereal prices would have a bigger impact on diet relative to price increases in other foods (Cornelsen et al., 2015) .
High housing costs can also affect the demand for food. Housing costs are among the most significant expense in a household balance. Thus, high housing costs may cause households to reduce non-housing expenditures such as health care, education, food and clothing. The gap between housing expenditures and income in some cases can lead to changes in diet. Housing costs may significantly reduce households' willingness to spend, affecting households' disposable income and lowering their standard of living. On the other hand, housing costs can be to some extent mitigated if households are owners rather than renters (Deidda, 2015) . Household total expenditure (consumption) is very important phenomenon in many research areas. It is desirable to have information on household total expenditure (consumption), because this information can be used for tracking changes in the distribution of material living standards over time, consumption and saving research, the use of consumption as a conditioning variable in life cycle models and many other uses (Savic, 2007) . Vinnari et al. (2010) paper aims to examine changes in household consumption behaviour through an empirical investigation of the decision to consume meat, to not consume meat or to consume only small amounts of meat. The analysis revealed that the decision not to consume meat became prevalent in Finland at the end of the 1970s but the growth rate has somewhat stabilised during recent decades. The gender of the highest earner in the household affects the family meat consumption. As non-meat consumption has become more widespread it has also more clearly become a middle-class phenomenon. Matz et al. (2015) study investigated the impact of food price changes on food security in urban and rural Ethiopia. The results indicated that increases in cereal prices are generally, but not always, associated with households having a lower number of meals and switching to less preferred foods. Griffith et al. (2015) documented the changes in the relative prices of different food groups. In the paper they used a demand model to isolate the impact that these changes had on the food purchases of a panel of British households. The results suggest that over time period there was a complex interplay of factors, including changes in prices and preferences, which led to households altering their food purchasing behaviour.
Zhou et al. (2015) paper provides empirical insights about what and how factors affect
household fish consumption in China. In the paper they combined Multiple Correspondence Analysis method and Marshallian demand model. Their research reveals that for all households, pork is still a main substitution of fish, and fish consumption differs a lot between provinces. For households with higher dietary knowledge, the authors found that increase of income, the existence of adolescent causes an increase in fish consumption, while illness of household member makes a decrease in fish consumption. Harttgen et al. (2016) paper analyzed how changes in prices of specific food groups, such as maize prices or prices for staple foods, as well as how negative short-term household level income shocks affect the entitlements to calorie consumption of individuals and how these changes affect overall food poverty. They used household survey data from Malawi. According to their results price shocks for staple foods have a considerable impact on food security with particularly strong effects on poor net food buyers in rural and urban areas. Roux et al. (2000) study was carried out on 657 people in three different regions of France, and the aim was to identify different "food strategies" among sub-groups of this population, who were faced with financial difficulties. The statistical analysis used was a Correspondence Factorial Analysis. The average food budget was 27%, that was the amount of money the people estimated they spent monthly on food compared with the sum of their disposable income. The results showed, that in absolute terms, the food expenditure of low-income populations remains lower than that of the better-off. The main food groups were consumed less frequently overall than in the general population, notably fresh fruit and vegetables. Consumption of some fresh products like dairy foods and meat were acceptable in terms of healthy eating recommendations.
In the United States Food assistance programs has provided low-income households with the resources to purchase a healthy diet, if they buy the market baskets of food outlined in the Thrifty Food Plan. Stewart and Blisard (2006) study showed that married couples with children and female-headed households with children have spent only 73% and 82%, respectively, and just 43% and 50% for at-home fruits and vegetables. In contrast to the average, food at-home spending by low-income households averages about 86% of the TFP (Thrifty Food Plan) cost of foods versus 118% for the highest income households. While low-income households have spent about (more than) the TFP amount on at-home cereal and bakery goods, they spent just 53% on at-home fruits and vegetables, 70% on at-home meat, poultry, fish, and eggs, and 74% on at-home dairy products.
From the listed literatures, it could be seen that besides income and price, household characteristics and household costs play a important role in decision making of food consumption.
Material and method
Recognizing the importance of households' demand for food products, quantitative analysis in this paper will focus on building up an econometrics model for predicting households demand for food products in Republic of Serbia.
Quantitative analysis was performed using SILC databases for Republic of Serbia. Main goal of SILC research is to investigate income distribution and social exclusion. The survey was conducted on the territory of the Republic of Serbia in 2013 and in the sample 8008 households took part.
Survey on Income and Living Conditions (SILC) is an annual, sample survey which provides data on income, poverty, social exclusion and living conditions. Social exclusion and housingcondition information is collected at household level. At household level, four domains are covered: basic data, housing, material deprivation and income. The personal level is regrouped into five domains: basic/demographic data, education, health, labour and income.
Determining the factors influencing the demand for food products is essential. Previous studies on demand for food products indicate the existence of a significant correlation between demand for food products on one side and demographic characteristics, educational structures and income distribution on the other. Household expenditures, financial situation of a household, number of household members are just some of the factors that can also affect the demand for food products, and which we analyze in this paper.
The aim of further analysis is to assess the prediction of households' ability to afford meat or fish in a meal every other day (or a vegetarian substitute) by performing binary logistic regression model.
Logistic regression model represents a statistical method for predicting the outcome of categorical dependent variable based on one or more independent variables that are called predictors. When observed outcome for dependent variable has two possible options, model is called binary logistic regression model. Through logarithmic relationship possible outcomes of dependent variable are modeled by probabilities as a function of the predictors (Savic, Kresoja & Zivadinovic, 2015) . Method in which all predictors enter the equation simultaneously is chosen. Dependent variable is coded in the following manner. It takes value 1 if the household is able to afford meat or fish in a meal every other day (or a vegetarian substitute) and takes value 0 if the household is not able to afford meat or fish in a meal every other day (or a vegetarian substitute). This way, households are classified into two groups. Using logistic regression, effects of various different factors on probability to afford certain food in these two groups are estimated for all households separately. 
Results of research and discussion
In the next section the results of the research will be shown.
Model is used on the basis of total 6 available predictors: 1 social-demographic predictor, 5 predictors all related to income and living conditions. Detailed list of independent variables and coding for all categorical predictors is specified in the following table Social-demographic predictors and predictors related to household ability to afford meat or fish in a meal every other day (or a vegetarian substitute) are presented in the next table. Binary logistic regression model shows that on the households' ability to afford meat or fish in a meal every other day (or a vegetarian substitute) significant influence have the following variables: number of household members, household expenses and the ability of household to make ends meet, namely to pay their necessary expenses. Households with more members, lower impact of total housing cost on household budget and lower households' difficulty to pay their necessary expenses are more likely to be able to afford meat or fish in a meal every other day (or a vegetarian substitute). For these independent variables p-value is less than α (0,01), hypothesis Ho is rejected and there is a significant connection between the listed independent variables and the dependent variable.
Variable owner was ejected from the model due to existence of multicollinearity with variable loan.
McFadden coefficient of determination shows that 14.59% of variations in households' ability to afford meat or fish in a meal every other day (or a vegetarian substitute) is explained by the variations of the independent variables of the model. Number of correct predicted outcome is 73.7%. Based on Likelihood ratio test the conclusion is that the whole model is statistically significant.
With an increase in the number of household members probability that household will afford meat or fish in a meal every other day (or a vegetarian substitute) increases by 4% on average.
With the decrease of total housing cost impact on household budget probability that household will afford meat or fish in a meal every other day (or a vegetarian substitute) increases by 10.2 % on average.
With the decrease of households' difficulty to pay their necessary expenses probability that household will afford meat or fish in a meal every other day (or a vegetarian substitute) increases by 16.4% on average.
Conclusion
Understanding factors that affect future food demand capacity is an important component of strategic planning to reduce food insecurity. Household expenditures, financial situation of a household, number of household members represent the factors that can affect the demand for food products. The share of income or households consumption expenditure spent on food is often used as an indicator for the relative well-being of a country.
Examination of food demand patterns over time and how these patterns adjust to rising incomes, households costs and changing prices enables better projection of food needs. It provides an insight into the kinds of food households are likely to buy in the future. Also it allows identification of at-risk populations, and improves predictions about how the food industry may be structured to meet the evolving trends in global demand.
On the basis of logistic analysis, we have discovered three statistically significant factors influencing meat and fish consumption. These factors are: number of household members, households' cost and ability of household to pay necessary expenses. Increase in the number of household members, decrease in the total housing costs and decrease of households' difficulty to pay their necessary expenses increases the probability that household will afford meat or fish in a meal every other day (or a vegetarian substitute).
The main limitation of the research include problems associated with: objectivity of answers and insufficient coverage of research (not included some important variables such as income of households, price of meat and fish, household spending on food).
In our research only a few variables were taken for analysis, but this is just a start for further and more detailed scientific research. The next step in our research will be expansion of our model with new potential factors like income of households, price of meat and fish, household spending on food and their influence on the meat and fish consumption. Further research could also include personal information such as basic/demographic data, education, health, labour and investigate how these variables influence meat and fish consumption. Deeper processing of these answers, would get results that are not covered in this paper. 
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